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(54) Coating of a swash plate 

(57) A swash plate slides on a plurality of shoes. A 
lubrication coating is applied to the swash plate. The lu- 
brication coating Includes a non-graphite solid lubricant, 
a transfer adjusting agent, and a resin binder. The trans- 
fer adjusting agent adjusts the amount of the solid lubri- 



cant that is transferred from the swash plate to the 
shoes. The materials and quantities of the coating are 
chosen to extend the life of the parts. 
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Description 

[0001 ] The present Invention relates to movable parts 
of compressors, and, more particularly, to parts on 
which lubrication coatings are applied for reducing fric- 
tion. 

[0002] As described in Japanese Unexamined Patent 
Publication Nos. 60-22080, 8-199327, and 10-205442, 
a piston of a swash plate type compressor reciprocates 
by rotation of a swash plate, which rotates integrally with 
a drive shaft of the compressor. More specifically, shoes 
connect the piston to opposite surfaces of the swash 
plate, thus transmitting motion of the swash plate to the 
piston. The shoes are formed of iron-based material and 
they slide on the swash plate when the swash plate ro- 
tates. This wears sliding the portion of each shoe that 
contacts the swash plate and the sliding portion of the 
swash plate that contacts the shoes. The sliding contact 
may also result in a seizure between the shoes and the 
swash plate. It is thus necessary to reduce friction be- 
tween the shoes and the swash plate. 
[0003] The sliding components of the compressor 
wear quickly or are likely to cause a seizure particularly 
under severe conditions, for example, when the compo- 
nents are not sufficiently lubricated immediately after 
the compressor is started or when an increased load is 
applied to the movable components. 
[0004] Accordingly, in each aforementioned publica- 
tion, each sliding portion of the swash plate that contacts 
the shoes is provided with a lubrication coating. The 
main component of the lubrication coating is molybde- 
num disulfide, which is a solid lubricant. The coating also 
contains graphite. The lubrication coating enables the 
swash plate to move smoothly with respect to the shoes. 
[0005] However, seizure may still occur under severe 
conditions and various other conditions, for example, 
when the compressor is operated at a relatively high 
speed or with a relatively small displacement, which 
causes insufficient lubrication. Thus, to solve this prob- 
lem, the amount of solid lubricant transferred to the com- 
ponent contacted by the coating is increased to prolong 
the life of the lubrication coating. The present invention 
focuses on this point. Further, the present invention has 
been accomplished based on a number of experiments. 
[0006] Accordingly, it is an objective of the present in- 
vention to provide a lubrication coating that is applied to 
a sliding component of compressor to reduce friction. 
[0007] To achieve the foregoing and other objectives 
and in accordance with the purpose of the present in- 
vention, the invention provides a part of a compressor. 
The part is one of a pair of parts that slide with respect 
to one another. A lubrication coating is applied to the 
part. The lubrication coating includes a non-graphite sol- 
id lubricant, a transfer adjusting agent and a resin bind- 
er. The transfer adjusting agent adjusts the amount of 
the solid lubricant transferred from the part to the other 
part of the pair. 

[0008] Graphite with a stratified or flaky crystalline 



structure has an improved lubrication performance, as 
compared to the substance in the form of particles (or 
fine powder). A conventional graphite-contained lubri- 
cation coating thus employs vein graphite that has a rel- 

5 atively high lubrication performance. In contrast, amor- 
phous graphite has a relatively low lubrication perform- 
ance and is contained in a lubrication coating that con- 
tains non-graphite, solid lubricant. However, if the com- 
pressor is operated under the aforementioned severe 

10 conditions, this lubrication coating, which contains the 
non-graphite solid lubricant and the amorphous graph- 
ite, indicates a higher lubrication performance than the 
conventional lubrication coating that contains the vein 
graphite. It is thus assumed the amorphous graphite 

15 promotes transfer of the non-graphite solid lubricant to 
the component contacted by the coating, although the 
lubrication performance of the substance is relatively 
low. In other words, the amorphous graphite functions 
as a transfer adjusting agent. 

20 [0009] Other aspects and advantages of the invention 
will become apparent from the following description, tak- 
en in conjunction with the accompanying drawings ; il- 
lustrating by way of example the principles of the inven- 
tion. 

25 [0010] The invention, together with objects and ad- 
vantages thereof, may best be understood by reference 
to the following description of the presently preferred 
embodiments together with the accompanying drawings 
in which: 

30 

Fig. 1 (a) is a cross-sectional view showing a com- 
pressor of a first embodiment according to the 
present invention; 

Fig. 1 (b) is an enlarged cross-sectional view show- 

35 jng a main portion of the compressor; 

Fig. 2 is a graph of the times at which seizure occurs 
for four types of lubrication coatings, each of which 
contains a different form of graphite; 
Fig. 3 is a graph showing amounts of transferred 

40 molybdenum for the lubrication coatings of Fig. 2; 

Fig. 4 is a graph of the times at which seizure occurs 
for various lubrication coatings, each of which has 
a different volume percentage ratio of amorphous 
graphite to molybdenum disulfide; 

45 Fig. 5 is a graph showing amounts of transferred 
molybdenum for the lubrication coatings of Fig. 4; 
Fig. 6 is a graph of the times at which seizure occurs 
for various lubrication coatings, each of which con- 
tains a different volume percentage ratio of binder 

so to lubricant; 

Fig. 7 is a graph of the times at which seizure occurs 
for three types of lubrication coatings, each of which 
contains a different form of graphite and uses only 
graphite as solid lubricant; and 

55 Fig. 8 is a cross-sectional view showing a test ap- 
paratus for the seizure tests. 

[0011] An embodiment of the present invention will 
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now be described with reference to Figs. 1 to 3. 
[0012] As shown in Fig. 1(a), a variable displacement 
compressor includes a crank chamber 121 that is 
formed by a front housing member 12 and a cylinder 
block 1 1 . A drive shaft 1 3 of the compressor is supported 
by the front housing member 12 and the cylinder block 
11. The drive shaft 13 is driven by an external drive 
source (for example, the engine of a vehicle). A lug plate 
14 is secured to the drive shaft 13. A swash plate 15 is 
supported by the drive shaft 1 3 and axially moves along 
the drive shaft 1 3 while inclining with respect to the drive 
shaft 13. The swash plate 15 is formed of iron type ma- 
terial, and a support 151 is formed integrally with the 
swash plate 15. A pair of guide pins 16 (only one is 
shown) are secured to the support 151 . Each guide pin 
16 is received in a guide hole 141 that extends through 
the lug plate 14, and slides in the guide hole 141 . This 
enables the swash plate 15 to axially slide along the 
drive shaft 13, incline with respect to the drive shaft 13, 
and rotate integrally with the drive shaft 13. In other 
words, movement of the swash plate 13 is guided by the 
guide holes 141 , the guide pins 1 6, and the drive shaft 
13. 

[0013] The angle at which the swash plate 15 inclines 
with respect to the drive shaft 1 3 is changed by control- 
ling the pressure in the crank chamber 121. If the pres- 
sure in the crank chamber 121 increases, the inclination 
angle of the swash plate 15 decreases. If the pressure 
in the crank chamber 121 decreases, the inclination an- 
gle of the swash plate 15 increases. A suction chamber 

191 is formed in a rear housing member 1 9 of the com- 
pressor. Refrigerant flows from the crank chamber 121 
to the suction chamber 191 through a pressure releas- 
ing passage (not shown). A discharge chamber 192 is 
also formed in the rear housing member 1 9. Refrigerant 
flows from the discharge chamber 192 to the crank 
chamber 121 through a pressure supply passage (not 
shown). A displacement control valve 25 is formed in 
the pressure supply passage and adjusts the flow rate 
of the refrigerant that flows from the discharge chamber 

1 92 to the crank chamber 1 21 . If this rate increases, the 
pressure in the crank chamber 121 increases, and if the 
rate decreases, the pressure in the crank chamber 1 21 
decreases. In other words, the displacement control 
valve 25 controls the inclination angle of the swash plate 
15. 

[0014] When the swash plate 15 abuts against the lug 
plate 14, the swash plate 15 inclines at a maximum in- 
clination angle. When the swash plate 15 abuts against 
a snap ring 24 that is fitted around the drive shaft 13, 
the swash plate 1 5 inclines at a minimum inclination an- 
gle. 

[0015] A plurality of cylinder bores 111 (only two are 
shown in Fig. 1 (a)) are formed around the drive shaft 13 
in the cylinder block 11. Each cylinder bore 111 accom- 
modates a piston 17. When the swash plate 15 rotates 
integrally with the drive shaft 13, the rotation of the 
swash plate 1 5 is converted to reciprocating movement 



of the pistons 17 through corresponding semi-spherical 
shoes 1 8A, 1 8B. In this state, the pistons 1 7 move in the 
corresponding cylinder bores 111. Each shoe 1 8A, 1 8B 
is formed of bearing steel. The shoe 18A slides on a 

5 contact surface 30 of the swash plate 1 5, and the shoe 
1 8B slides on a contact surface 31 of the swash plate 15. 
[0016] A suction port 201 and a discharge port 202 
are formed in a central valve plate 20 at positions cor- 
responding to each piston 17. A front valve plate 21 in- 
fo eludes a suction valve 211 at a position corresponding 
to each suction port 201 . A rear valve plate 22 includes 
a discharge valve 221 at a position corresponding to 
each discharge port 202. As one of the pistons 1 7 moves 
from its top dead center to its bottom dead center (from 

15 the right to the left, as viewed in Fig. 1(a)), refrigerant 
flows from the suction chamber 191 to the associated 
cylinder bore 111 through the associated suction port 
201, which is opened by the suction valve 211. If the 
piston 1 7 moves from the bottom dead center to the top 

20 dead center (from the left to the right, as viewed in the 
drawing) , the refrigerant flows from the cylinder bore 1 1 1 
to the discharge chamber 192 through the discharge 
port 202, which is opened by the discharge valve 221 . 
The opening size of each discharge valve 221 is limited 

25 by abutment between the discharge valve 221 and a re- 
tainer 231 that is formed on a retainer plate 23. 
[0017] As shown in Figs. 1 (a) and 1 (b), a rear lubrica- 
tion coating 28 is formed on a rear surface 26 of the 
swash plate 15, and a front lubrication coating 29 is 

30 formed on a front surface 27 of the swash plate 1 5. Al- 
though not illustrated, a sprayed aluminum coating is 
applied to each surface 26, 27 of the swash plate 15, 
and each lubrication coating 28, 29 is applied to the cor- 
responding aluminum sprayed coating. The lubrication 

35 coating 28, 29 contains molybdenum disulfide, amor- 
phous graphite, and polyamideimide. Polyamideimide is 
a binder formed of thermally hardened resin. More spe- 
cifically, molybdenum disulfide and amorphous graphite 
are first dispersed in polyamideimide. The mixture is 

40 then applied to each surface 26, 27 of the swash plate 
1 5 and is calcinated at 230 degrees Celsius, thus form- 
ing the lubrication coatings 28, 29. The thickness of 
each lubrication coating 28, 29 is 6 u.m to 24 yum. 
[0018] To determine the composition of the lubrication 

45 coating 28, 29, seizure tests were performed with four 
types of lubrication coatings A, B, C, D. The lubrication 
coatings A, B, C, D contained molybdenum disulfide as 
a solid lubricant, polyamideimide as a binder, and differ- 
ent types of graphite. Fig. 2 shows the test results. The 

50 tests were conducted with the apparatus shown in Fig. 
8. In the apparatus, shoes 18 were fitted in a plurality of 
recesses 321 formed in a table 32. Each lubrication 
coating A, B, C } D was formed on the rear surface 26 of 
the swash plate 15. The swash plate 15 was rotated 

55 such that the lubrication coating A, B, C, D slid on the 
shoes 18. No lubricant oil was supplied. The circumfer- 
ential speed of the swash plate 15 at a portion of the 
swash plate 1 5 that contacted the shoes 1 8 was 1 0.5m/ 
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s. The swash plate 15 was urged toward the table 32 
with a force of 200kgf. 

[0019] The thickness of each lubrication coating A, B, 
C, D was 20pm. Lubrication coating A contained vein 
graphite, the average particle size of which was 5pm. 
Lubrication coating B contained artificial graphite, the 
average particle size of which was 6pm. Lubrication 
coating C contained amorphous graphite, the average 
particle size of which was 2.5p.m. Lubrication coating D 
contained artificial graphite, the average particle size of 
which was 0.1p.m. Each lubrication coating A, B, C, D 
contained 25 vol.% of molybdenum disulfide, 25 vol.% 
of graphite, and 50 vol.% of polyamideimide. 
[0020] It was defined that a seizure occurred when the 
thickness of the portion of the lubrication coating A, B, 
C, D that contacted the shoes 18 became zero. Lubri- 
cation coating A caused a seizure within one minute af- 
ter the test was started. Lubrication coating B caused a 
seizure when about one minute elapsed after the test 
was started. Lubrication coating C, which contained 
amorphous graphite, caused a seizure when about ten 
minutes had elapsed after the test was started. Lubrica- 
tion coating D caused a seizure when about four min- 
utes had elapsed after the test was started. 
[0021 ] The test results indicated that lubrication coat- 
ing C, which contained amorphous graphite, had an im- 
proved anti-seizure performance. Thus, seizure tests 
were re-conducted with three types of lubrication coat- 
ings E1 , E2, E3, which contained no solid lubricant other 
than graphite. More specifically, lubrication coatings E1 , 
E2, E3 contained different types of graphite and a single 
binder, or polyamideimide. Fig. 7 shows the test results. 
Lubrication coating E1 contained vein graphite, the av- 
erage particle size of which was 5pm. Lubrication coat- 
ing E2 contained amorphous graphite, the average par- 
ticle size of which was 2.5pm Lubrication coating E3 
contained artificial graphite, the average particle size of 
which was 0.7p.m. The tests were conducted with the 
same apparatus and under the same conditions as the 
tests represented by Fig. 2. The thickness of each lubri- 
cation coating E1 , E2, E3 was 20pm. Lubrication coat- 
ings E1 to E3 each contained 50 vol.% of polyamideim- 
ide. 

[0022] As shown in Fig. 7, all lubrication coatings E1 
to E3 caused a seizure within one minute after the test 
was started. It is thus indicated that the anti-seizure per- 
formance of a lubrication coating that contains graphite 
as a single solid lubricant is relatively low. 
[0023] From the tests conducted with the four lubrica- 
tion coatings A, B, C, D, it was assumed that the life of 
the lubrication coating was prolonged due to an increase 
in the amount of the solid lubricant that was transferred 
to the components contacted by the coating. Thus, the 
amount of the solid lubricant including molybdenum and 
carbon that was transferred from the swash plate 1 5 to 
the shoes 18 was analyzed for the lubrication coatings 
A, B, C, D. Fig. 3 shows the analysis results. The anal- 
ysis was conducted with the same apparatus under the 



same conditions as the tests represented by Fig. 2. The 
amount of the solid lubricant that was transferred was 
analyzed using an energy-dispersed type X-ray analysis 
apparatus (product of HORIBA SEISAKUSHO, EMAX- 

5 5770W). More specifically, the analysis was performed 
on the surface of each shoe 18 (that contacted the 
swash plate 15) when about 30 seconds had elapsed 
after the rotation of the swash plate 1 5 was started. The 
thickness of the analyzed surface was approximately 1 0 

10 pm, which corresponds to the depth that X rays pene- 
trate. 

[0024] For each lubrication coating A, B, C, D, the 
amount of carbon transferred (as indicated by wt.%) was 
not more than 5 wt.%. Among the four lubrication coat- 

15 ings AtoD, lubrication coating C, which contained amor- 
phous graphite, transferred the largest amount of car- 
bon to the shoes 18. Further, the amount of molybde- 
num transferred was two wt.% in lubrication coatings A 
and B, 44 wt.% in lubrication coating C, and 17 wt.% in 

20 lubrication coating D. The remainder of the weight per- 
centage in each lubrication coating A, B, C, D (51 wt.% 
in the lubrication coating C, which was obtained by sub- 
tracting 5 wt.% of carbon and 44 wt.% of molybdenum) 
reflected the weight of iron, the material of the shoes 18. 

25 in the analysis of the amount of transferred molybde- 
num, both molybdenum and sulfur were analyzed such 
that the resulting amount corresponded to molybdenum 
disulfide. 

[0025] The analysis results indicated that amorphous 

30 graphite promoted the transfer of the solid lubricant. 
Thus, seizure tests were conducted with six types of lu- 
brication coatings C1 , C2, C3, C4, C5, C6. All lubrication 
coatings C1 to C6 contained amorphous graphite, mo- 
lybdenum disulfide, and polyamideimide. However, the 

35 volume percentage ratio of graphite to molybdenum di- 
sulfide was different from one lubrication coating to an- 
other. Fig. 4 shows the test results. The tests were per- 
formed with the same apparatus under the same condi- 
tions as the tests represented by Fig. 2. The thickness 

40 of each lubrication coating C1 to C6 was 20pm. Further, 
the average particle size of the amorphous graphite was 
2.5 p,m in the lubrication coatings C1 to C6. In addition, 
all lubrication coatings C1 to C6 contained 50 vol.% of 
polyamideimide. 

45 [0026] The ratio of molybdenum disulfide to amor- 
phous graphite was 0 to 50 vol.% in the lubrication coat- 
ing C1 ; 1 0 to 40 vol.% (1 :4) in the lubrication coating C2; 
20 to 30 vol.% (2:3) in the lubrication coating C3; 30 to 
20 vol.% (3:2) in the lubrication coating C4; 40 to 1 0 vol. 

50 % (4:1) in the lubrication coating C5, and 50 to 0 vol.% 
in the lubrication coating C6. 

[0027] The tests results indicated that the lubrication 
coatings C3, C4, C5 each had an improved anti-seizure 
performance. Thus, tests were further conducted to de- 
55 termine whether or not the improvement of the anti-sei- 
zure performance was caused by an increase in the 
amount of the solid lubricant transferred from the coat- 
ings to the shoes 1 8. That is, the amount of molybdenum 
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transferred from each lubrication coating C1 to C6 to the 
shoes 18 was analyzed. Fig. 5 shows the analysis re- 
sults. The analysis was performed with the same appa- 
ratus under the same conditions as the analysis repre- 
sented by to Fig. 3. 

[0028] The illustrated embodiment has the following 
advantages. 

[0029] As is clear from the results shown in Fig. 2, if 
the lubrication coating contains amorphous graphite like 
the lubrication coating C, the anti-seizure performance 
of the lubrication coating is increased as compared to 
that of a lubrication coating that contains another type 
of graphite, like the lubrication coatings A, B, D. 
[0030] As described, it was defined in the test that a 
seizure occurred when the thickness of each lubrication 
coating A, B, C, D became zero. In other words, by the 
time the seizure occurred, molybdenum disulfide and 
carbon in the lubrication coating A, B, C, D had been 
transferred from the rear surface 26 of the swash plate 
15 to a corresponding surface of each shoe 18 or had 
been consumed. Each analysis of the transfer amount 
of the solid lubricant was performed when the thickness 
of the lubrication coating A, B, C, D became zero. As 
indicated by Fig. 3, the transfer amount of molybdenum 
from the lubrication coating C, which contained amor- 
phous graphite, was greater than that of the other lubri- 
cation coatings A, B, D that contained other types of 
graphite, by a relatively large margin. Further, the trans- 
fer amount of carbon from the lubrication coating C was 
also greater than that of the other lubrication coatings 
A, B, D. 

[0031] Accordingly, it is clear that the life of the lubri- 
cation coating is prolonged due to the increase in the 
amount of molybdenum disulfide transferred from the 
coating to a component contacted by the coating (in the 
illustrated embodiment, the shoes 18A, 18B). As shown 
in Fig. 3, the lubrication coating C, which had the best 
anti-seizure performance among the coatings A to D, 
transferred the largest amount of molybdenum disulfide 
to the shoes 18 among the coatings A to D. In other 
words, if the lubrication coating contains amorphous 
graphite like the lubrication coating C, the life of the lu- 
brication coating is prolonged, as compared to that of a 
lubrication coating that contains another type of graphite 
like the lubrication coatings A, B, D. 
[0032] From the analysis results of Fig. 5, it is clear 
that the amount of molybdenum disulfide transferred de- 
pends on the content of amorphous graphite in each lu- 
brication coating C1 to C6. More specifically, the lubri- 
cation coatings C3, C4, C5, each of which had an im- 
proved anti-seizure performance compared to the other 
lubrication coatings C1, C2, C6, transferred an in- 
creased amount of molybdenum disulfide to the shoes 
18 as compared to the lubrication coatings C1 , C2, C6. 
Particularly, the lubrication coating C4, which had the 
best anti-seizure performance among the lubrication 
coatings C1 to C6, transferred the largest amount of mo- 
lybdenum. Accordingly, Fig. 5 indicates that the amount 



of transferred molybdenum disulfide can be adjusted by 
varying the volume percentage ratio of amorphous 
graphite to molybdenum disulfide. 
[0033] Thus, Figs. 3 and 5 indicate that amorphous 
5 graphite is preferred as a transfer adjusting agent for 
adjusting the amount of transferred solid lubricant other 
than graphite. 

[0034] The lubrication coatings A, B, D were conven- 
tional lubrication coatings that contained vein graphite 

10 or artificial graphite, which have good lubrication per- 
formance. In contrast, lubrication coating C contained 
amorphous graphite, which has a poor lubrication per- 
formance. Lubrication coating C contains a solid lubri- 
cant other than graphite (in this embodiment, molybde- 

15 num disulfide), in addition to amorphous graphite. As 
described, amorphous graphite has poor lubrication 
performance but is preferred as the transfer adjusting 
agent. Accordingly, the lubrication characteristics of the 
lubrication coating C were improved, as compared to 

20 those of the conventional graphite-contained lubrication 
coatings. As a result, the lubrication coating C, which 
included amorphous graphite, is preferred as the lubri- 
cation coating applied on the swash plate 15. 
[0035] As is clear from Fig. 4, the time that elapses 

25 before a seizure occurs for each lubrication coating de- 
pends on the content of amorphous graphite in the lu- 
brication coating. More specifically, seizure is maximally 
delayed if the volume percentage ratio of amorphous 
graphite to molybdenum disulfide in the coating is sub- 
so stantially even. As shown in Fig. 4, if the volume per- 
centage ratio of amorphous graphite to molybdenum di- 
sulfide was from 1 :4 to 3:2, a seizure did not occur until 
after at least six minutes of the test. However, if the vol- 
ume percentage ratio of amorphous graphite to molyb- 

35 denum disulfide was smaller or larger than this range, 
a seizure occurred within less than four minutes after 
the test was started. Accordingly, it is preferred that the 
volume percentage ratio of amorphous graphite to mo- 
lybdenum disulfide is from 1 :4 to 3:2 for improving the 

40 anti-seizure performance of the lubrication coating. 
[0036] As described, the rear surface 26 and the front 
surface 27 of the swash plate 15, which contact the cor- 
responding surface of each shoe 1 8A, 18B, are vulner- 
able to friction. It is thus necessary to prepare the sur- 

45 faces 26, 27 of the swash plate 1 5 to smoothly slide with 
respect to the shoes 18A, 18B. Accordingly, it is pre- 
ferred that a lubrication coating that contains amor- 
phous graphite is applied to the rear surface 26 and the 
front surface 27 of the swash plate 15. 

50 [0037] As shown in Fig. 4, to obtain optimal anti-sei- 
zure performance, it is preferred that the volume per- 
centage ratio of amorphous graphite to molybdenum di- 
sulfide is 2:3. However, in the test of Fig. 4, each lubri- 
cation coating contained a fixed amount, or 50 vol.%, of 

55 polyamideimide as the binder. Thus, even if the volume 
percentage ratio of amorphous graphite to molybdenum 
disulfide is 2:3, the anti-seizure performance of the lu- 
brication coating may be affected if the quantity of the 
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binder is changed. 
[0038] Accordingly, seizure tests were conducted with 
lubrication coatings which the quantity of polyamideim- 
ide, the binder, was changed while maintaining the vol- 
ume percentage ratio of amorphous graphite to molyb- 
denum disulfide at 2:3. Fig. 6 shows the test results. As 
shown in Fig. 6, seizure was delayed in the lubrication 
coatings in which the volume percentage ratio of the 
binder to the solid lubricants was 7:3 to 3:7. More spe- 
cifically, when the volume percentage ratio of the binder 
to the solid lubricants was 1:1, the seizure was maxi- 
mally delayed to 7.3 minutes of elapsed time. In other 
words, it is the most desirable that the quantity of the 
binder in the lubrication coating is 50 vol.% to maximally 
delay a seizure. 

[0039] It should be apparent to those skilled in the art 
that the present invention may be embodied in many 
other specific forms without departing from the spirit or 
scope of the invention. Particularly, it should be under- 
stood that the invention may be embodied in the follow- 
ing forms. 

(1 ) The solid lubricant may be a substance other 
than molybdenum disulfide, for example, tungsten 
disulfide or polytetrafluoroethylene. 

(2) The solid lubricant may be a mixture of molyb- 
denum disulfide and polytetrafluoroethylene. 

(3) The resin binder may be a substance other than 
polyamideimide, for example, polyamide types, 
epoxy types, or phenol types, which are highly heat- 
resistant. 

(4) The lubrication coating may be applied to the 
contact surface of each piston 17. 

[0040] Therefore, the present examples and embod- 
iments are to be considered as illustrative and not re- 
strictive and the invention is not to be limited to the de- 
tails given herein, but may be modified within the scope 
and equivalence of the appended claims. 
[0041 ] A swash plate slides on a plurality of shoes. A 
lubrication coating is applied to the swash plate. The lu- 
brication coating includes a non-graphite solid lubricant, 
a transfer adjusting agent, and a resin binder. The trans- 
fer adjusting agent adjusts the amount of the solid lubri- 
cant that is transferred from the swash plate to the 
shoes. The materials and quantities of the coating are 
chosen to extend the life of the parts. 



Claims 

1 . A part of a compressor, wherein the part is one of a 
pair of parts that slide with respect to one another, 
and wherein a lubrication coating is applied to the 
part, and the lubrication coating characterized by: 



10 

a non-graphite solid lubricant; 
a transfer adjusting agent, which adjusts the 
amount of the solid lubricant transferred from 
the part to the other part of the pair; and 
5 a resin binder. 

2. The part as set forth in claim 1 , characterized by 
that the transfer adjusting agent is soil-like graphite. 

10 3. The part as set forth in claim 2, characterized by 
that the solid lubricant is molybdenum disulfide. 

4. The part as set forth in any one of claims 1 to 3, 
characterized by that the volume percentage ratio 

15 of the transfer adjusting agent to the solid lubricant 
is 1:4 to 3:2. 

5. The pari as set forth in claim 4, characterized by 
that the compressor is a swash plate type compres- 

20 sor and includes: 

a rotary shaft; 

a swash plate, which rotates integrally with the 
rotary shaft; 

25 at least one piston; and 

a shoe, which is located between the swash 
plate and the piston to slide with respect to both 
the swash plate and the piston, such that mo- 
tion of the swash plate is transmitted to the pis- 

30 ton through the shoe to move the piston; 

wherein the lubrication coating is applied to 
the swash plate such that the coating is between 
the swash plate and shoe. 

35 

6. The part as set forth in any one of claims 1 to 5, 
characterized by that the content of the binder in 
the lubrication coating is 50 volume percent. 
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